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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 
U.S.C. 102 that form the basis for the rejections under this section made in this 
Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described In a printed publication In this or a foreign country or In public 
use or on sale In this country, more than one year prior to the date of application for patent In the United 
States. 

1 . Claims 1-3, 6-27, 32, 34-44 and 46, are rejected under 35 
U.S.C. 102(b) as being unpatentable over Kochergin et al. (U.S. Patent No. 
6,819,812). 

With respect to claim 1 , Kochergin et al. (hereafter Kochergin) teaches a 
method for quantization of surface-binding optical resonance profiles comprising, 
in combination, the steps of: 

obtaining at least one calibration (see col. 1 1 , lines 26-31 , control block 49 
responds to the electrical detection signal from the photo-detector 48 in the 
example embodiment by calibrating a variable voltage or other tuning signal for 
the tunable Vertical Cavity, Surface Emitting Laser VCSEL) result from a 
calibration scan (see col. 1 1 , lines 4-8, the tunable VCSEL 30, by continuously 
scanning its output spectrum) of at least one Region of Interest (see col. 1 1 , lines 
42-51 , the Fabry-Perot cavity region that contains the active material); 

generating, from at least one calibration result, a calibration profile for at 



Application/Control Number: 10/566,306 Page ^ 

Art Unit: 2857 

least one scanned Region of Interest (see col. 9, lines 50-55; FIG. 4 exemplary 
transmission optical power profile of a sensor employing Surface Plasmon 
Resonance SPR; and see Kochergin; col. 15, lines 17-17-22, Calibration defines 
the relationship between a change in the stimulating parameter and a 
corresponding change In wavelength. The wavelength value is determined by 
monitoring the wavelength control signal and comparing it to the wavelength 
reference 43 or mirror 32 position feedback 35 (capacitive), as required); 

obtaining at least one experimental result from an experimental scan of at 
least one Region of Interest (see col. 14 line 66 to col. 15 line 10, as a result of 
the scan through the wavelength range, the optical signal at the input to the 
optical detector 48 as well as the electrical signal from the optical detector will 
appear as indicated in illustration FIG. 3C or 3G for the reflection mode and FIG 
3D or 3H for the transmission mode); and 

determining at least one resonance parameter (see col. 16, lines 49-53, 
an example of a surface Plasmon resonance-based sensor transmission 
spectrum is given in FIG. 4. The valley in the curve, caused by a surface 
Plasmon, is shifted in wavelength) by fitting at least one experimental result to 
the calibration profile (see col. 16 line 67 to col. 17 line 6, another feature of 
Surface Plasmon Resonance sensors is that the resonance transmission valley 
can be located at any predetermined wave-length within the near infrared or 
infrared spectrum. Thus, tunable VCSELs 30 operated at 950-980nm, for 
example, will be equally as useful as VCSELs operating in the communications 
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bands in the 1310 nm, and 1550nm ranges) 

With respect to claim 2, Kochergin further teaches that, one resonance 
parameter is an angle shift (see col. 4, lines 1-13, the angle of minimum reflective 
intensity is the resonance angle). 

With respect to claim 3, Kochergin further teaches that, one resonance 
parameter is a wavelength shift (see col. 16, lines 49-53, the valley in the curve, 
caused by a surface Plasmon, is shifted in wavelength). 

With respect to claim 6, Kochergin further teaches, the step of computing 
at least one calibration set statistic (see col. 7, lines 10-26, wavelength at 
minimum, maximum or slope; and see col. 16, lines 64-67, lasers and/or optical 
spectrometers will provide at least an order of magnitude increase in the system 
resolution through computational and statistical means). 

With respect to claim 7, Kochergin further teaches, including the step of 
displaying at least one calibration set statistic (see col. 14, lines 14-20, signal 
waveforms illustrated in FIGS. 3A-3J), . 

With respect to claim 8, Kochergin further teaches, said step of generating 
a calibration profile for at least one scanned Region of Interest comprises the 



Page 



Application/Control Number: 10/566,306 Page ^ 

Art Unit: 2857 

steps of: 

generating a raw calibration profile (see col. 17, lines 25-33; and FIG. 5A, 
the scanned absorption edge); and 

determining at least one derivative of said calibration profile from the raw 
calibration profile (see col. 17, lines 49-65, FIGS 5B and 5C are illustrative 
examples of improved, taking first derivative, as shown in FIG. 5B and second 
derivative, as shown in FIG. 5C). 

With respect to claim 9, Kochergin further teaches, said step of generating 
a calibration profile for at least one scanned Region of Interest further comprises 
the step of smoothing said raw calibration profile (see col. 18, lines 1-12, the 
spectra can be interpolated, smoothed or subjected to any other mathematical 
analysis). 

With respect to claim 10, Kochergin further, said step of generating a 
calibration profile for at least one scanned Region of Interest further comprises 

the step of determining at least one property of said calibration profile from the 
raw calibration profile (see col. 18, lines 1-12, perform the determination of 
wavelength position utilizing the peak of the first derivative). 

With respect to claim 1 1 , Kochergin further teaches that, the properties 
determined are selected from the group consisting of Full Width at Half 
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Maximunn, nominal resonance angle, and maximum intensity (see col. 4, lines 1- 
13, the angle of minimum reflective intensity is the resonance angle, maximum 
coupling, a half-width). 

With respect to claim 12, Kochergin further teaches, said step of 
generating a calibration profile further comprises the step of sub-sampling the 
smoothed raw calibration profile (see col. 18, lines 1-12, the spectra can be 
interpolated, smoothed or subjected to any other mathematical analysis). 

With respect to claim 13, Kochergin further teaches, said step of 
generating a calibration profile further comprises the step of extrapolating the 
ends of the sub-sampled smoothed raw calibration profile (see col. 18, lines 1-12, 
the spectra can be interpolated, smoothed or subjected to any other 
mathematical analysis). 

With respect to claim 14, Kochergin further teaches, said step of 

generating a calibration profile further comprises the step of performing a second 
smooth of the sub-sampled smoothed raw calibration profile (see col. 17, lines 
49-65, FIGS 5B and 5C are illustrative examples of improved, taking first 
derivative, as shown in FIG. 5B and second derivative, as shown in FIG. 5C). 

With respect to claim 16, Kochergin further teaches, said step of 
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generating a calibration profile further comprises the steps of: 

determining the quality of the calibration profile (see col. 15, lines 45-58, 

since communications art has advanced into the tens of GHz and slower 

scanning speeds can be tolerate in practical situations, greater wavelength 

resolution could be obtained); and 

marking the calibration profile according to the quality determination (see 

col. 15, lines 48-55, further, since typical Bragg reflection peaks wavelength 

widths are on the order of hundreds of picometers). 



With respect to claim 17, Kochergin further teaches including the step of 
performing a preliminary quality check on at least one calibration result (see col. 
15, lines 17-30, calibration defines the relationship between a change in the 
stimulating parameter and a corresponding change in a wavelength. The 
wavelength value is determined by monitoring the wavelength control signal and 
comparing it, to the wavelength reference; and see col. 16, lines 19-22, the 
number of wavelength reference points is determined by the accuracy and 
linearity of the laser tuning mechanism and the required accuracy of the physical 
parameter measurement). 



With respect to claim 18, Kochergin further teaches including the step of 
flagging at least one calibration result in memory as valid or invalid according to 
the results of the preliminary quality check (see col. 15, lines 25-30, many 
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computation algorithms can perform the determination of the wavelength position 
of the minima or maxima). 

With respect to claim 19, Kochergin further teaches, including the step of 
computing a derivative of at least one calibration profile (see col. 17, lines 49-65, 
FIGS 5B and 5C are illustrative examples of improved, taking first derivative, as 
shown in FIG. 5B and second derivative, as shown in FIG. 5C). 

With respect to claim 20, Kochergin further teaches including the step of 
displaying at least one scan result to a user (see col. 14, lines 14-20, signal 
waveforms illustrated in FIGS. 3A-3J). 

With respect to claim 21, Kochergin further, said step of determining at 
least one resonance parameter for said experimental scan of at least one Region 
of Interest comprises the steps of: 

calculating an estimated resonance shift (see col. 16, lines 49-55, the 
absolute value of said shifted wavelength provides a very precise information 
about the concentration of, for example, a reagent in a solution); 

calculating at least one interpolated profile from said estimated resonance 
shift and said calibration profile (see col. 15, lines 58-60, interpolation of the 
spectra data from the sensor array by a mathematically smooth, continuous 
function of time); 
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fitting said experimental scan, using said interpolated calibration profile 
(see col. 15, lines 58-60, interpolation of the spectra data from the sensor array 
by a mathematically smooth, continuous function of time); 

obtaining fit coefficients from said step of fitting (see col. 16, lines 14-19, 
knowledge of the predetermined cycle rate, or waveform, of the voltage or other 
tuning signal, together with such reference wavelengths, provides the signal 
processing circuit with sufficient information to synchronize the beginning of each 
new tuning cycle with the laser wavelength); 

calculating, from the fit coefficients (see col. 16, lines 9-14, grating or cell 
coefficients), a residual resonance shift from the resonance shift (see col. 16, 
lines 9-22, the number of wavelength reference points is determined by the 
accuracy and linearity of the laser tuning mechanism and the required accuracy 
of the physical parameter measurement); 

calculating an improved estimate of the resonance shift (see col. 16, lines 
49-55, the absolute value of said shifted wavelength provides a very precise 
information about the concentration of, for example, a reagent in a solution); and 

iterating until the value of the resonance shift converges to a 
predetermined convergence criterion (see col. 16, lines 1-14, tuning control or 
feedback). 

With respect to claim 22, Kochergin further teaches said step of 
determining at least one resonance parameter for said experimental scan of at 
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least one Region of Interest comprises the step of calculating fit residuals (see 
col. 13, lines 1-10, each Bragg grating sensor within sensor array 45 reflects a 
predetermined narrow wavelength band of light and passes the remaining 
wavelengths on toward the next sensor). 

With respect to claim 23, Kochergin further teaches said step of 
determining at least one resonance parameter further includes the step of 
estimating the time of scan minimum (see col. 15, lines 32-45, at a frequency of 
only 1kHz each scan takes 1 millisecond). 

With respect to claim 24, Kochergin further teaches said step of 
determining at least one resonance parameter further includes the step of initially 
priming the experimental scan to within the limits of the calibration profile (see 
col. 15, lines 32-38, during each full tunable VCSEL wavelength scan, N intensity 
measurement points are taken. The number of N could be adequately large even 
if the tunable VCSEL could be operated at a maximum tuning speed of tens of 
kHz). 

With respect to claim 25, Kochergin further teaches said step of 
determining at least one resonance parameter further includes the step of fitting 
to a sweet zone, comprising the steps of: 

truncating the interpolated profile to the sweet zone (see col. 15, lines 53- 
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65, this in turn will allow the interpolation of the spectral data from the sensor 
array by a mathematically smooth, continuous function of time. Many applicable 
mathematical techniques and their electronic implementations are known in the 
art); and 

re-determining the resonance parameter utilizing the truncated 
interpolated profile (see col. 16, lines 49-55, the absolute value of said shifted 
wavelength provides a very precise information about the concentration of, for 
example, a reagent in a solution). 

With respect to claim 26, Kochergin further teaches said step of 
determining at least one resonance parameter further includes the step of 
performing initial data validity checks (see col. 15, lines 32-38, during each full 
tunable VCSEL wavelength scan, N intensity measurement points are taken. The 
number of N could be adequately large even if the tunable VCSEL could be 
operated at a maximum tuning speed of tens of kHz). 

With respect to claim 27, Kochergin further teaches said step of 
performing initial data validity checks comprises the steps of: 

checking profile availability; checking self-consistency of data; and 
checking scan indexing (see col. 17, lines 49-67, detecting precisely the spectral 
position of an absorption band with a very wide maximum, such as the long pass 
band of a semiconductor; In case of a pure semiconductor, the sensor will be 
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self-calibrating). 

With respect to claim 32, Kochergin further teaches that, 32. The method 
of claim 1 , further including the step of performing a chip qualification check (see 
col. 17, lines 49-67, detecting precisely the spectral position of an absorption 
band with a very wide maximum, such as the long pass band of a semiconductor; 
In case of a pure semiconductor, the sensor will be self-calibrating since the 
wavelength dependence of the absorption edge is very well known). 

With respect to claim 34, Kochergin teaches an apparatus for quantization 
of surface-binding optical resonance profiles comprising, in combination: 
calibration module, said calibration module comprising: 

calibration scan result fetcher (see col. 11, lines 26-31 , control 
block 49 responds to the electrical detection signal from the photo- 
detector 48 in the example embodiment by calibrating a variable voltage 
or other tuning signal for the tunable Vertical Cavity, Surface Emitting 
Laser VCSEL; and see col. 1 1 , lines 4-8, the tunable VCSEL 30, by 
continuously scanning its output spectrum); and 

calibration profile creation module (see col. 9, lines 50-55; FIG. 4 
exemplary transmission optical power profile of a sensor employing 
Surface Plasmon Resonance SPR); and 
fitting module, said fitting module comprising: 
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experimental scan result f etcher (see col. 16, lines 14-19, 
knowledge of the predetermined cycle rate, or waveform, of the voltage or 
other tuning signal, together with such reference wavelengths, provides 
the signal processing circuit with sufficient information to synchronize the 
beginning of each new tuning cycle with the laser wavelength); 

calibration profile fetcher (see col. 9, lines 50-55; FIG. 4 exemplary 
transmission optical power profile of a sensor employing Surface Plasmon 
Resonance SPR); and 

resonance shift determination module (see col. 9, lines 50-55; FIG. 
4 exemplary transmission optical power profile of a sensor employing 
Surface Plasmon Resonance SPR). 

With respect to claim 35, Kochergin further teaches said calibration profile 
creation module further includes a curve smoother (see col. 15, lines 53-60, 
Bragg gratings employing phase shifts, allows the interpolation of the spectral 
data from the sensor array by a mathematically smooth, continuous function of 
time). 

With respect to claim 36, Kochergin further teaches said calibration profile 
creation module further includes a sub-sampler (see col. 15, lines 53-60, Bragg 
gratings employing phase shifts, allows the interpolation of the spectral data from 
the sensor array by a mathematically smooth, continuous function of time). 



Application/Control Number: 10/566,306 
Art Unit: 2857 



Page 



With respect to claim 37, Kochergin furtlier teaclies said calibration profile 
creation module further includes a curve smoother and a sub-sampler (see col. 
15, lines 53-60, Bragg gratings employing phase shifts, allows the interpolation of 
the spectral data from the sensor array by a mathematically smooth, continuous 
function of time). 

With respect to claim 38, Kochergin further teaches including a resonance 
parameter calculator (see col. 3, lines 40-46, SPR, Surface Plasmon Resonance- 
based sensors for biological and/or chemical monitoring). 

With respect to claim 39, Kochergin further teaches that, the calculated 
resonance parameters are selected from the group consisting of estimated 
absolute resonance point, time of resonance minimum, diagnostic information, 
and quality information (see col. 4, lines 52-65, in a non-waveguide optical 
scheme with 5000 pixels, the SPR minimum is read by at least 2000 pixels). 

With respect to claim 40, Kochergin further teaches including an 
instrument control and data acquisition module (see col. 1, lines 47-52, a Vertical 
Cavity, Surface Emitting Laser VCSEL with an integrated micro- 
electromechanical MEMS tuning). 
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With respect to claim 41 , Kochergin further teaches including a test and 
support module (see col. 1, lines 47-52, a Vertical Cavity, Surface Emitting Laser 
VCSEL with an integrated micro-electromechanical MEMS tuning). 



With respect to claim 42, Kochergin teaches a method for qualifying a 
surface Plasmon resonance chip comprising, in combination, the steps of: 

obtaining a golden calibration profile for the type of chip to be qualified 
(see col. 1 1 , lines 26-31 , control block 49 responds to the electrical detection 
signal from the photo-detector 48 in the example embodiment by calibrating a 
variable voltage or other tuning signal for the tunable Vertical Cavity, Surface 
Emitting Laser VCSEL; and see col. 5, lines 19-44, an illustrative example of a 
characteristic absorber/reflector material is a semiconductor); 

obtaining at least one calibration result from a calibration scan of at least 
one Region of Interest of a chip to be tested (see col. 9, lines 50-55; FIG. 4 
exemplary transmission optical power profile of a sensor employing Surface 
Plasmon Resonance SPR); 

comparing said at least one calibration result to said golden calibration 
profile to obtain at least one comparison result (see col. 16, lines 49-53, the 
valley in the curve, caused by a surface Plasmon, is shifted in wavelength); and 

determining whether said chip is suitable for use by applying selection 
criteria to said at least one comparison result (see col. 7, lines 10-26, wavelength 
at minimum, maximum or slope; and see col. 16, lines 64-67, lasers and/or 
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optical spectrometers will provide at least an order of magnitude increase in the 
system resolution through computational and statistical means). 

With respect to claim 43, Kochergin further teaches including the step of 
displaying chip qualification results to the user (see col. 14, lines 14-20, signal 
waveforms illustrated in FIGS. 3A-3J). 

With respect to claim 44, Kochergin further teaches that, the step of 
determining whether the chip is suitable includes the step of incrementing a "bad 
ROI" count (see col. 1 1 , lines 42-51 , the Fabry-Perot cavity region that contains 
the active material, alternately, as a reflective or partially reflective single layer, 
such as aluminum). 

With respect to claim 46, Kochergin further teaches that, the step of 
comparing the calibration includes the step of initializing a fit module with a chip 
qualification parameter set (see col. 4, lines 1-13, the angle of minimum reflective 
intensity is the resonance angle). 



Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
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forth in section 102 of tliis title, if the differences between the subject matter sought to be patented and 
the phor art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. Claims 4, 5, 28-31 , 33 and 45 are rejected under 35 U.S.C. 103(a) 
as being unpatentable over Kochergin et al. (U.S. Patent No. 6,819,812) in view 
of Thornton (U.S. Patent No. 7,282,242). 

With respect to claim 4, Kochergin et al. (hereafter Kochergin) teaches al 
the features of the claimed invention, except that Kochergin does not teach, 

the step of storing at least one calibration profile in memory. 

But Thornton teaches in an optical spectroscopy apparatus that, once a 
signal is digitized, it is processed within a digital signal processor (DPS) which 
performs the function of multi-tone phase sensitive detection for the several 
tones simultaneously present on the photo-detector sensor; Thornton also 
teaches that at the DPS, the amplitudes as well as phase differences of the multi- 
tone frequency signals are compared with known spectral data, stored in the 
memory (see Thornton; col. 22, lines 24-39). 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Kochergin to include the digital signal 
processor (DSP) as taught by Thornton, because the DSP of Thornton allows to 
compare data from the photo-detector with known spectral data, stored in the 
memory, as desired. 
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With respect to claim 5, Kochergin teaclies al the features of the claimed 
invention, except that Kochergin does not teach, 

the step of storing at least one resonance parameter in memory. 

But Thornton teaches in an optical spectroscopy apparatus that, once a 
signal is digitized, it is processed within a digital signal processor (DPS) which 
performs the function of multi-tone phase sensitive detection for the several 
tones simultaneously present on the photo-detector sensor; Thornton also 
teaches that at the DPS, the amplitudes as well as phase differences of the multi- 
tone frequency signals are compared with known spectral data, stored in the 
memory (see Thornton; col. 22, lines 24-39). 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Kochergin to include a digital signal 
processor (DSP) as taught by Thornton, because the DSP of Thornton allows to 
compare data from the photo-detector with known spectral data, stored in the 
memory, as desired. 

With respect to claim 28-31 , Kochergin teaches al the features of the 
claimed invention, except that Kochergin does not teach, 
the step of fitting employs a least squares fit; 
the step of reporting errors in an error log; 
the step of reporting errors utilizes a local error log; nor 
the step of reporting errors employs remote error reporting. 
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But Thornton teaches two statistical analytical models for quantitative 
analysis, the net analyte signal at the solid line curve and the partial least 
squares. These two models approaches illustrative what is called spectral 
residuals (see Thornton; col. 19, lines 33-60). 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Kochergin to include a statistical 
analytical models for quantitative analysis as taught by Thornton, because the 
statistical analytical models for quantitative analysis of Thornton allows to the 
partial least squares model to approaches illustrative what is called spectral 
residuals, as desired. 

With respect to claim 33, Kochergin teaches a method for quantization of 
surface-binding optical resonance profiles comprising, in combination, the steps 
of: 

obtaining at least one calibration (see col. 1 1 , lines 26-31 , control block 49 
responds to the electrical detection signal from the photo-detector 48 in the 
example embodiment by calibrating a variable voltage or other tuning signal for 
the tunable Vertical Cavity, Surface Emitting Laser VCSEL) result from a 
calibration scan (see col. 1 1 , lines 4-8, the tunable VCSEL 30, by continuously 
scanning its output spectrum) of at least one Region of Interest (see col. 1 1 , lines 
42-51 , the Fabry-Perot cavity region that contains the active material)result from 
a calibration scan of at least one Region of Interest; 
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generating, from at least one calibration result, a calibration profile for at 
least one scanned Region of Interest (see col. 9, lines 50-55; FIG. 4 exemplary 
transmission optical power profile of a sensor employing Surface Plasmon 
Resonance SPR), comprising the steps of: 

generating a raw calibration profile (see col. 17, lines 25-33; and 
FIG. 5A, the scanned absorption edge); 

smoothing said raw calibration profile (see col. 18, lines 1-12, the 
spectra can be interpolated, smoothed or subjected to any other 
mathematical analysis); 

sub-sampling the smoothed raw calibration profile (see col. 18, 
lines 1-12, the spectra can be interpolated, smoothed or subjected to any 
other mathematical analysis); and 

determining properties of said calibration profile from the smoothed 
raw calibration profile (see col. 18, lines 1-12, perform the determination of 
wavelength position utilizing the peak of the first derivative); 

Kochergin does not teach; 
storing at least one calibration profile in memory. 
But Thornton teaches in an optical spectroscopy apparatus that, once a 
signal is digitized, it is processed within a digital signal processor (DPS) which 
performs the function of multi-tone phase sensitive detection for the several 
tones simultaneously present on the photo-detector sensor; Thornton also 
teaches that at the DPS, the amplitudes as well as phase differences of the multi- 
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tone frequency signals are compared witli l<nown spectral data, stored in tlie 
memory (see Thornton; col. 22, lines 24-39). 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Kochergin to include a digital signal 
processor (DSP) as taught by Thornton, because the DSP of Thornton allows to 
compare data from the photo-detector with known spectral data, stored in the 
memory, as desired. 

Kochergin further teaches; 

computing a derivative of at least one calibration profile (see col. 17, lines 
49-65, FIGS 5B and 5C are illustrative examples of improved, taking first 
derivative, as shown in FIG. 5B and second derivative, as shown in FIG. 
5C); 

obtaining at least one experimental result from an experimental scan of at 
least one Region of Interest (see col. 16, lines 49-55, the absolute value of said 
shifted wavelength provides a very precise information about the concentration 
of, for example, a reagent in a solution); 

determining a resonance shift of at least one experimental result relative 
to at least one calibration profile, comprising the steps of: 

calculating an estimated resonance shift (see col. 16, lines 49-55, 

the absolute value of said shifted wavelength provides a very precise 

information about the concentration of, for example, a reagent in a 

solution); 
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calculating at least one interpolated profile from said estimated 
resonance shift and said calibration profile (see col. 15, lines 58-60, 
interpolation of the spectra data from the sensor array by a mathematically 
smooth, continuous function of time); 

fitting said experimental scan, using said interpolated calibration 
profile (see col. 16, lines 14-19, knowledge of the predetermined cycle 
rate, or waveform, of the voltage or other tuning signal, together with such 
reference wavelengths, provides the signal processing circuit with 
sufficient information to synchronize the beginning of each new tuning 
cycle with the laser wavelength); 

obtaining fit coefficients from said step of fitting (see col. 16, lines 
14-19, knowledge of the predetermined cycle rate, or waveform, of the 
voltage or other tuning signal, together with such reference wavelengths, 
provides the signal processing circuit with sufficient information to 
synchronize the beginning of each new tuning cycle with the laser 
wavelength); 

calculating, from the fit coefficients (see col. 16, lines 9-14, grating 
or cell coefficients), a residual resonance shift from the resonance shift 
(see col. 16, lines 19-22, the number of wavelength reference points is 
determined by the accuracy and linearity of the laser tuning mechanism 
and the required accuracy of the physical parameter measurement); 

calculating an improved estimate of the resonance shift (see col. 
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16, lines 49-55, tlie absolute value of said shifted wavelength provides a 
very precise information about the concentration of, for example, a 
reagent in a solution); 

calculating fit residuals (see col. 16, lines 9-22, the number of 
wavelength reference points is determined by the accuracy and linearity of 
the laser tuning mechanism and the required accuracy of the physical 
parameter measurement); 

iterating until the estimated value of the resonance shift converges 
to a predetermined convergence criterion(see col. 16, lines 1-14, tuning 
control or feedback); and 

estimating the time of scan minimum (see col. 15, lines 32-45, at a 
frequency of only 1kHz each scan takes 1 millisecond); and 
displaying at least one scan result to a user (see col. 14, lines 14-20, 
signal waveforms illustrated in FIGS. 3A-3J). 

With respect to claim 45, Kochergin teaches al the features of the claimed 
invention, except that Kochergin does not teach, 

the step of storing a "bad ROI' number for display. 

But Thornton teaches in an optical spectroscopy apparatus that, once a 
signal is digitized, it is processed within a digital signal processor (DPS) which 
performs the function of multi-tone phase sensitive detection for the several 
tones simultaneously present on the photo-detector sensor; Thornton also 
teaches that at the DPS, the amplitudes as well as phase differences of the multi- 
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tone frequency signals are compared witli l<nown spectral data, stored in tlie 
memory (see Thornton; col. 22, lines 24-39). 

It would have been obvious to one having ordinary skill in the art at the 
time the invention was made to modify Kochergin to include a digital signal 
processor (DSP) as taught by Thornton, because the DSP of Thornton allows to 
compare data from the photo-detector with known spectral data, stored in the 
memory, as desired. 

Final Rejection 
Response to Arguments 

3. Applicant's arguments filed have been fully considered but they are 
not persuasive respect to independent claim 1 . The Examiner has thoroughly 
reviewed applicant arguments, but believes the cited references to reasonably 
and properly meet the claimed limitations. 

Applicants' primary argument is that; 

"Kochergin et al. [U.S. Patent No. 6,819,812] discloses an optical sensor 
diagnostic system using a tunable VCSEL as light source. In Kochergin et al., 
there is no disclosure of any method for quantification of SPR resonance profiles 
using a calibration profile that is generated from a calibration scan. 

More specifically, with respect to the step of "obtaining at least one 
calibration result", Kochergin et al. col. 1 1 lines 26-31 refers to a run time 
calibration of the tuning signal controlling the wavelength emitted by the VCSEL 
in response to detection of "one or more absorption or reflection bands from one 
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or more wavelength reference devices 43" (lines 19-25). Kochergin et al. does 
not mention or suggest use of a calibration scan to obtain calibration results for 
subsequent use. 

With respect to the step of "generating, from at least one calibration result, 
a calibration profile" Kochergin et al. col. 9 lines 50-55 referring to Figure 4 shows 
an example of a shift in wavelength of a SPR resonance profile due to, for 
example, "a biomass specimen to be detected as it is adsorbed onto the sensor 
surface" which is disclosed in col. 16 lines 49-58. Hence Figure 4 simply shows 
the underlying phenomena measured by SPR, and does not In any way relate to 
generation of a calibration profile" (see Applicant's REMARKS, page 15 of 17, 
2"^ 3"^, 4'^^ , paragraphs). 

The Examiner disagrees. 

With respect to the limitation of "obtaining at least one calibration result" 
and respect to the limitation "from this calibration result to generate a profile"; 
Kochergin et al. (hereafter Kochergin) teaches that; 

Control block 49 responds to the electrical detection signal from the 
Photo-detector 48 In the example embodiment by calibrating a variable voltage or 
other tuning signal for the tunable Vertical Cavity, Surface Emitting Laser VCSEL 
30 to the wavelengths of the wavelength references, and providing said tuning 
signal to said VCSEL. Control block 49 may also include a signal processor 
responsive to the electrical detection signal for detecting a shift in the wavelength 
of maximum reflection due to a physical, chemical or biological stimulus on each 
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of the sensors, and/or may cooperate with external circuitry to provide a signal 
indicative of the stimulus for each of the sensors (see Kochergin; col. 1 1 , lines 
25-36). 

Kochergin also teaches that; Calibration defines the relationship between 
a change in the stimulating parameter and a corresponding change in 
wavelength. The wavelength value is determined by monitoring the wavelength 
control signal and comparing it to the wavelength reference 43 or mirror 32 
position feedback 35 (capacitive), as required (see Kochergin; col. 15, lines 17- 
17-22). 

The Examiner considers that, Kochergin clear teaches that the control 
blocks responds to an electrical detection signal, and after detecting this 
electrical signal, generated from the photo-detector, proceeds to calibrate a 
variable voltage or calibrating other tuning signals and providing these tuning 
signals to the VCSEL. 

The Examiner considers that, the system of Kochergin is capable to create 
a profile when Korchergin describes that; the calibration defines the relationship 
between a change in the stimulating parameter and a corresponding change in 
wavelength. The wavelength value is determined by monitoring the wavelength 
control signal and comparing it to the wavelength reference or mirror position 
feedback (capacitive), as required. 

The Examiner considers that, monitoring the wavelength control signal 
and comparing it to the wavelength reference, generates a well defined 
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calibration profile; as desired. 

The applicant also argues that; 

"With respect to the step of "determining at least one resonance 
parameter by fitting at least one experimental result to the calibration profile", as 
already mentioned Kochergin et al. col. 16 lines 49-58 shows the underlying 
phenomena measured by SPR, and does not in any way relate to determining 
the resonance parameter, e.g. wavelength position for the measured resonance 
curve, by fitting the experimental result to a calibration profile obtained as 
discussed above" (see Applicant's REMARKS, page 16of 17, 1®', paragraph). 

The Examiner disagrees. 

The Examiner considers that, the cited references to reasonably and 
properly meet the claimed amended limitation. 

Kochergin teaches that; an example of a surface Plasmon resonance- 
based sensor transmission spectrum is given in FIG. 4. The valley in the curve, 
caused by a surface Plasmon, is shifted in wavelength (see col. 16, lines 49-53) 

Kochergin also teaches that, another feature of Surface Plasmon 
Resonance sensors is that the resonance transmission valley can be located at 
any predetermined wave-length within the near infrared or infrared spectrum. 
Thus, tunable VCSELs 30 operated at 950-980nm, for example, will be equally 
as useful as VCSELs operating in the communications bands in the 1310 nm, 
and 1550 nm ranges (see col. 16 line 67 to col. 17 line 6). 

The Examiner considers that, another feature of Surface Plasmon 
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Resonance sensors is that the resonance transmission valley can be located at 
any predetermined wave-length within the near infrared or infrared spectrum; as 
desired. 

4. THIS ACTION IS MADE FINAL. Applicant is reminded of the 
extension of time policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire 
THREE MONTHS from the mailing date of this action. In the event a first reply is 
filed within TWO MONTHS of the mailing date of this final action and the advisory 
action is not mailed until after the end of the THREE-MONTH shortened statutory 
period, then the shortened statutory period will expire on the date the advisory 
action is mailed, and any extension fee pursuant to 37 CFR 1 .136(a) will be 
calculated from the mailing date of the advisory action. In no event, however, will 
the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Conclusion 
Prior Art 

5. The prior art made of record and not relied upon is considered 
pertinent to applicant's disclosure. 

Johnston et al. [U.S. Patent No. 6,825,922] describes a position sensitive 
detector. 

Coates et al. [U.S. Patent No. 6,707,043] describes an on site analyzer. 
Tracy et al. [U.S. Patent No. 6,029,1 15] describes an analyzer 
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spectrometric data. 

6. Any inquiry concerning this communication or earlier 
communications from tlie examiner should be directed to Felix Suarez, whose 
telephone number is (571) 272-2223. The examiner can normally be reached on 
weekdays from 8:30 a.m. to 5:00 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Eliseo Ramos-Feliciano can be reached on (571) 272-7925. The fax 
phone number for the organization where this application or proceeding is 
assigned is 571 -273-8300 for regular communications and for After Final 

communications. 
June 1, 2009 

/Felix E Suarez/ 
Examiner, Art Unit 2857 

/Eliseo Ramos-Feliciano/ 
Supervisory Patent Examiner, Art Unit 2857 



